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1.0 Introduction 

The EPA Region 4 Science and Ecosystems Support Division (SESD), Enforcement 
and Investigations Branch (EIB) on behalf of the Superfund Division requested the 
assistance of the Ecological Assessment Branch (EAB) in performing rain event 
sampling on the Barite Hill Goldfields site in McCormick County, South Carolina. The 
goal of the study was to collect first flush samples from a rain event at 3 sites for the 
following analyses; 

• Total Suspended Solids (TSS) 
• Total Dissolved Solids (TDS) 
• Dissolved Metals with Mercury ' , 
• Total Metals with Mercury 
• Total Alkalinity as CaCOs 
• Chloride 
• Sulfate 
• Total Acidity 

This report provides the results of sampling conducted following a rain event in May 
2013 to support Superfund Divisions mitigation assessment of the site. 

2.0 Study Area 

The Barite Hill Goldfields site is a former gold and silver mining facility located in 
McCormick County, South Carolina. The site is located approximately three miles 
southwest of the town of McCormick between highways US-378 and US-221, see 
Figure 1. Sampling requested was conducted on the north tributary above and below 
the spillway of the retention pond near BH118 and BH119 respectively. Sampling efforts 
at a third location, BH136 a southern tributary, were unsuccessful. See Table 1 for site 
location data. 

Table 1: Station Locations 

Station Latitude Longitude 
BH118 33.877567 -82.295124 
BH119 33.876447 -82.304775 
BH136 33.86666 -82.30345 

3.0 Field Methods 

Initial field reconnaissance was conducted to assess sampling locations, collect flow 
data and cross sectional areas. Field data was combined with existing land use data, 
elevation data, rain data and GIS applications to yield hydrological estimates for 
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predicting first flush sampling regimens. These estimates were used in designing the 
deployment of automatic sampling equipment described later in this report. 

3.1.1 Cross Sectional Survey and Flow Measurements 
On March 20^"^, 2013 SESD performed flow measurements and cross sectional 

surveys of the three sample locations in accordance with SESD Operating Procedure 
for Hydrological Studies (SESDPROC-5G1-R3, 2012). Instantaneous flow 
measurements, made with Acoustic Doppler Velocimeters (ADV), are summarized in 
Table 2; complete data from the measurements is located in Appendix A: Flow Tracker 
Files. Cross sections are presented graphically in Figure 2 through Figure 4, full data for 
survey points is located in Appendix B: Survey Data. 

.''S 

Estimated rating curves were developed from the cross sections and flow 
measurements using Manning's equation (see Equation 1) and assuming a Manning's n 
of 0.40 to solve for S. Detailed rating curves for each station can be found in Appendix 
0; Rating Curve Data. Ideally, multiple flow measurements at various stages would 
have been collected to verify S and n estimates but time and resource limitations did not 
allow for such data collection. Additional flow and cross sectional data will be collected 
as time permits for further validation of rating curve estimations. 

Table 2: Flow Measurements 

Flow Mean Velocity Total Area 
station (cfs) (fps) (ft') 
BH118 0.16 0.06 2.76 
BH119 0.25 0.04 6.58 
BH136 0.17 0.06 2.72 

Equation 1 

1-49 _2> 2/ 2/ Q = AR hS 
n 

Q= Flow in cfs 
A= Area in square feet 
R= Wetted perimeter in feet 
S= Slope in ft/ft 
n= Manning's n 
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3.1.2 Rainfall 
Soil Conservation Services (SOS) methods for estimating rainfall patterns were used 

(Barfield, Haain, & Hayes, 1994). The site location dictated a Type II SOS Curve. For 
this study, a 3 hour intensity storm was used as the basis for interpretation. A 2 year, 3 
hour intensity storm would yield 3.75 inches of rain for the study area. Since there has 
been a pronounced drough,t a design storm of 2 inches over 3 hours was used to 
ensure that a storm event would be captured. Table 3 presents the accumulated rainfall 
for a 2 inch 3 hour intense storm based on SCS Type II Curve. 

Table 3: Effective Rainfall Calculations 

SCS Incremental Accumulated 
Type II Rainfall Rainfall 

hr Coordinates (Inches) (Inches) 
10.5 0.204 0.00 0 
10.75 0.219 0.03 0.03 

11 0.235 0.03 0.06 
11.25 0.257 0.04 0.11 
11.5 0.283 0.05 0.16 

11.75 0.387 0.21 0.37 
12 0.663 0.55 0.92 

12.25 0.712 0.10 1.02 
12.5 0.735 0.05 1.06 
12.75 0.758 0.05 1.11 

13 0.772 0.03 1.14 
13.25 0.786 0.03 1.16 
13.5 0.799 0.03 1.19 

3.1.3 Runoff Volume 
SCS methods were employed again to estimate the runoff volume for each sampling 

catchment. The accumulated runoff volume or rainfall excess is defined by the 
equations 2 and 3 (Barfield, Haain, & Hayes, 1994): 

1 

Q = 

Equation 2 

(P - 0.25)2 

P + 0.85 

Equation 3 

o 1000 
5 = -TTT^-10 

CN 
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Here Q is the accumulated runoff volume In inches, P is the accumulated 
precipitation in inches, S is a parameter and CN is the curve number. Curve numbers 
Indicate the runoff potential for a given area. The equations take into consideration 
infiltration losses to give an estimated volume of runoff for a given precipitation. 

Land use and soil maps were analyzed through GIS applications to determine 
average curve numbers for each given catchment based on SOS guidelines. Results of 
CN calculations are presented in Table 4. Effective rainfall calculations and results are 
presented in Table 5. 

Table 4: Curve Numbers 

Station Curve Number 
CN 

S Area 
(acres) 

BH118 64 5.63 350 
BH119 65 5.38 418 
BH136 70 4.29 410 

Table 5: Effective Rainfall Calculations 

Time 
(hrs) 

BH118 
(in) 

BH19 
(in) 

BH136 
(in) 

0.00 0.00 0.00 0.00 
0.25 0.26 0.25 0.20 
0.50 0.25 0.24 0.18 
0.75 0.23 0.21 0.16 
1.00 0.20 0.19 0.14 
1.25 0.12 0.11 0.06 
1.50 0.01 0.00 0.00 
1.75 0.00 0.00 0.01 
2.00 0.00 0.00 0.01 
2.25 0.00 0.00 0.01 
2.50 0.00 0.00 0.02 
2.75, 0.00 0.00 0.02 
3.00 0.00 0.00 0.02 

Total 1.07 1.01 0.83 ..J 

13-0262 Report Page 13 of 70 

( 



3.1.4 Unit Hydrographs 
Using the SCS-TR55 method (Barfield, Haain, & Hayes, 1994), peak flow was 

estimated for all three catchments. Calculated drainage area and runoff volume of each 
catchment were utilized with graphical solutions to find the unit peak discharge (QU). The 
peak discharge (qfp) and time to peak (Tp) were calculated from Equation 4 and 
Equation 5 respectively and summarized in Table 6. Where QU'IS the unit peak discharge 
in cubic feet per second per inch of runoff per square mile (cfs/in/mi^), A is the drainage 
area in square miles, Q is the runoff in inches, and Fp is a ponding factor (set to 1 for 
this study area). 

'' '.7 

Tp = 

Equation 4 

<?p = ci^AQFp 

Equation 5 

Tc X 0.133 

I 

+ (0.6 X Tc) 

Table 6: Peak Discharge 

station 
qp 

(cfs) 
Tp 

(hrs) 
BH136 10.70 0.87 
BH118 7.22 0.88 
BH119 5.35 1.63 

Time of concentration (Tc) was estimated with guidance from the National 
Engineering Handbook (NEH) (USDA NRCS, 2010) and analysis of watersheds through 
GIS applications. The NEH defines time of concentration by Equation 6. Calculated 
times of concentrations are summarized in Table 7. 

Tr = 

Equation 6 

+ 1)0-^ 

l,140r0-5 

Tc 
I 
Y 

= time of concentration, hours 
= longest flow path, feet 
= average watershed land slope, % •v.. . 
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Table 7: Time of Concentration 

Longest Flow Average Slope Tc 
station (ft) % (Mrs) 
BH136 22,604 6.51 1.30 
BH118 19,375 6.76 1.32 
BH119 24,165 6.76 1.24 

Peak discharges and time of concentrations were used in the development of 
hydrographs based on a dimensionless unit hydrograph (USDA NRCS, 2007) and 
routed through each cross section to determine stage change. Hydrographs are 
presented in Figures 5-7. Estimates of rating curves and hydrographs were used in the 
programming of automated samplers. 

r- • 

r. 
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3.1.5 Automated Sampling 
Sampling was conducted through the use of programmable automated samplers, 

specifically ISCO 6713 Portable Samplers, in conjunction with ISCO 4220 Submerged 
Probes all in accordance with SESD Operating Procedure for Surface Water Sampling 
(SESDPROC-201-R3, 2013). Each site was equipped with a submerged probe and an 
automated sampler, stations BH119 and BH136 also had chart plotters while BH118 
used an inline ISCO 720 interface. ISCO 4220 Submerged probes measured stage 
which was used as a sampling trigger. Stages at the time of installation and trigger 
stages are summarized in Table 8: 

Table 8: Sampling Triggers 

station 
Stage at Install 

(ft) 
Trigger Stage 

(ft) 
BH118 0.223 0.40 
BH119 1.158 1.40 
BH136 0.385 1.10 

ISCO samplers are capable of collecting twenty-four 1 liter samples. Pacing of 
sampling was set at 2 bottles per sample at 5 minute intervals giving a total sampling 
window of 1 hour once triggered. Lab analysis requires 2 liters per sampling event-
yielding 12 samples per site but constraints of the lab on volume only allowed 6 
samples per site. 

4.0 Results 

4.1.1 Rain Event 
At approximately 12:00 on May 4, 2013 a rain event occurred that triggered two of 

the three ISCO samplers. A possible wiring malfunction at BH136 prevented sampling 
from occurring. The rain event lasted approximately 25.5 hours with a total of 2.67 
inches of rainfall. Sampler BH119 and BH118 were triggered at 21:15 and 21:45 
respectively, or 9.5 and 10.5 hours after initial rainfall. EIB rain data is graphed in Figure 
8. The weather station is located southwest of the mine pit (-82.295101, 33.873820). 
Sample times are presented in Table 9. 
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Table 9: Sample Times 

Sample ID Sample Date 

BH118-01 5/4/2013 21:43 
BH118-03 5/4/2013 21:48 
BH 118-05 5/4/2013 21:53 
BH 118-07 5/4/2013 21:58 
BH 118-09 5/4/2013 22:03 
BH118-11 5/4/2013 22:08 

BH119-13 5/4/2013 21:41 
BH119-15 5/4/2013 21:46 
BH119-17 5/4/2013 21:51 
BH119-19 5/4/2013 21:56 
BH119-21 5/4/2013 22:01 
BH 119-23 5/4/2013 22:06 

> W ) : 
-. v;\. 

4.1.2 Stage 
Stage equipment malfunctioned at BH118 leading to only daily stage minimum 

and maximum data obtained from the ISCO. Data is provided graphically for stations 
BH118 and BH119 in Figure 9 and Figure 10. See Appendix D: Stage Data for complete 
stage data. Flow estimates were made using the previous slope-area calculations and 
are presented graphically for BH119 in Figure 11. An estimate for the maximum flow is 
2.70 cfs occurring at 3:45 AM on May 5, 2013. 

•ir/' 
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4.1.3 Analytical Results 
Analytical results are presented in Tables 10-20 and Figures 16-36. For metals data, 

Tables 10-14, qualifiers were not included in summary tables for ease of presentation. 
Those results with qualifiers are summarized separately, Tables 22 and 23. Antimony, 
Beryllium, Chromium, Mercury, Molybdenum, Silver, Thallium and Tin were not detected 
at or above the reporting limit for either station. 

Qualifiers to data are: 

• U: The analyte was not detected at or above the reporting limit. 
• B-2: Reporting level elevated due to trace amounts of analyte present in the 

method blank. 
• H-4: Holding time expired prior to receipt by laboratory. 
• NA-12: Sample has no measureable alkalinity. Original sample pH is less 

than 4.5 
• J: The identification of the analyte is acceptable; the reported value is an 

estimate. 
• QM-1: Matrix Spike Recovery less than method control limits 
• QR-1: MRL verification recovery less than lower control limits. 

As suggested in the Quality Assurance Protection Plan, holding times were exceeded 
due to the nature of the site and sampling requirements. 

A breakdown of overall metals trends is presented in Table 10. The first column 
indicates the station with the higher constituent concentration with an X, subsequent 
columns show the dominant form for each station. U retains the qualifier definition that 
the analyte was not detected at or above the reporting limits. As shown in Table 10, 
BH119 had the majority of higher metals concentrations, of which soluble forms were 
dominant, except for iron, lead, titanium and vanadium. 

There was a lack of measureable alkalinity at station BH119 with station BH118 
having alkalinities less than 4.0 mg/L as CaCOa. BH119 showed elevated acidity, 
chloride, sulfate and total dissolved solids compared to BH118. 

V 
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Table 10: Dominant Metals Summary 

Overall Insoluble Soluble Insoluble Soluble 

Analyte BH118 BH119 BH118 BH118 BH119 BH119 

Aluminum X X U X 
"i;. Arsenic X X U U u 

.A ' Barium X X X X •' • Cadmium X X X 
Calcium X X X 
Cobalt X X X 
Copper X X X 
Iron X X u X 
Lead X X u X 
Magnesium X X X 
Manganese X X X 
Nickel X u u X 
Potassium X X X 
Selenium X u u X 

Sodium X X X 

Strontium X X X 
Titanium X X u u u 
Vanadium X X u u u 
Yttrium X X u X 
Zinc X X X 

Table 11: Metals Data 

Station 

Aluminum 

Total Diss 

ve/i- l«gA 

Arsenic 

Total Diss 

MK/I. VS^ 

Barium 

Total Diss 
Iig/L |jg/L 

Cadmium 

Total Diss 

iig/l 

Caidimi 

Total Diss 

MBA |ig/l 

BH118-02 4,300 lOOUA.O 1 lU 52 44 26 23 22,000 21,000 

BH118-04 4,000 lOOU^.O 1 JO 49 39 24 21 21,000 19,000 

BH118-06 4,400 100U,J.O 1 10 50 42 23 22 21,000 20,000 

BH118-08 4,100 100U,J,O 1 JO 48 41 23 21 20,000 19,000 

BHllS-10 4,000 lOOUA.O 1 JO 46 40 22 21 19,000 19,000 

BHU8-12 4,300 lOOUA.O 1 JO 48 40 23 21 19,000 18,000 

BH119-14 10,000 10,000 JO JO 50 49 120 120 88,000 88,000 

BH119-16 10,000 9,800 JO JO 52 51 120 120 88,000 87,000 

BH119-18 9,800 9,400 JO JO 51 49 120 120 88,000 85,000 

BH119-20 8,800 8,800 JO JO 54 54 110 100 79,000 79,000 

BHU9-22 8,300 8,200 JO JO 55 55 99 100 76,000 76,000 

BH119-24 7,800 7,700 JO JO 55 54 97 99 73,000 73,000 

MRL 100 1 5 5 250 
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Table 12: Metals Data (continued) 

Cobalt Copper Iron Lead Magnesium 

Total Diss Total Diss Total Diss Total Diss Total Diss 
station U«/L l«/L MA. w/t Ug/L Mg/L Wl/L l»g/l-

BHllg-02 30 27 560 J, O 200 16000 lOOU 7 lU 8,100 7,700 
BH118-M 28 25 530 170 15000 130 6 lU 7,800 7,000 

BH118-06 27 26 560 190 16000 lOOU 7 lU 7,700 7,500 

BH118-08 27 26 550 190 15000 UOOU 6 lU 7,500 7,300 

BH118-10 26 25 560 210 15000 100 U 5 lU 7,400 7,200 

BH118-12 27 25 580 220 15000 100 u 6 lU 7,200 7,100 
BH119-14 330 330 3,000 3,000 8600 2300 6 5 30,000 30,000 

BH119-16 310 290 3,000 3,000 9000 1300 6 5 29,000 29,000 
BH119-18 320 310 2,900 2,800 8800 1200 6 5 30,000 29,000 

BH119-20 210 210 2,600 2,700 9600 1400 5 5 24,000 24,000 

BH119-22 190 190 2,500 2,500 9600 2500 5 5 22,000 22,000 
BHU9-24 180 190 2,400 2,400 9400 1200 5 4 22,000 22,000 

MRL 5 10 100 1 250 

Table 13: Metals Data (continued) 

Manganese Nickel Potassium Selenium Sodium 
Total Diss Total Diss Total Diss Total Diss Total USS 

Station Mg^ Mg/L lig/L Mg/L Mg/L Mg/L Mg/L Mg/L pff/L Mg/L 

BH118-02 1,200 1,100 10 U 10 u 1200 1000 u 2(7 2(7 12000 UOOO 
BH118-04 1,200 1,000 10 u 10 u lOOOU 1000 u 2(7 2(7 12000 10000 

BH118-06 1,100 1,000 10 u 10 u 1000(7 1000 u 2U 2(7 UOOO UOOO 
BH118-08 1,100 1.000 10 u 10 u 1000(7 1000(7 2(7 2U 11000 UOOO 
BH118-10 1.000 970 10 u lOU 1000(7 1000(7 2(7 2(7 UOOO UOOO 
BH118-12 1.000 960 10 u lOU 1000 U 1000 u 2U 2(7 UOOO UOOO 
BH119-14 13,000 13,000 49 49 3100 3100 7 6 28000 29000 

BH119-16 12,000 12,000 47 45 3200 3200 6 6 29000 28000 
BH119-18 13,000 12,000 47 47 3100 2900 7 6 29000 28000 

BH119-20 8,400 8,300 35 35 3000 3200 6 5 28000 27000 
BH119-22 7,200 7,300 32 32 3000 3100 5 5 26000 26000 
BH119-24 7,300 7,300 30 31 2900 2900 5 5 26000 26000 

MRL 5 10 1000 2 1000 
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Table 14: Metals Data (continued) 

Strontium Titanium Vanadium Yttrium Zinc 
Total Diss Total Diss Total Diss Total Diss Total Diss 

Station l«/l Wi/L M/L PJ/L Hg/L UK/l W/l Wg/L RgfL 

:BHU8-02 68 65 15 5U 6 SU 10 3U 880 J, O 790 
>BH118-04 69 62 15 SU 6 SU 10 3U 820 720 
IBHUS-Oe 66 64 15 5U 6 SU 10 3U 800 760 
IBHIIB-08 68 65 14 5U 5 SU 9 3U 760 800 
!BH118-10 66 63 15 5U 6 SU 9 3U 730 730 
|BH118-12 68 62 16 5U 6 SU 9 3U 770 720 
BH119-14 140 140 SU 5U SU SU 66 67 4800 4800 

;BH119-16 140 140 5U 5U SU SU 64 62 4700 4600 
<BH 119-18 150 140 5U 5U SU SU 66 63 4700 4600 
BH119-20 130 130 5U 5U SU SU 51 50 3900 3900 
BH119-22 130 130 5U 5U SU SU 46 46 3700 3700 
BH119-24 130 120 5U 5U SU SU 45 45 3500 3600 

MRL 5 5 5 3 10 

Table 15: Acidity 

•It" •. '.'•V- - • . • 

• •;»: 

Sample ID Results Qualifiers Units MRL 
BH118-01 30 U, B-2 mg/L 30 
BH118-03 32 U. B-2 mg/L 32 
BH 118-05 29 U, B-2 mg/L 29 
BH 118-07 24 U. B-2 mg/L 24 
BH118-09 26 U. B-2 mg/L 26 
BH118-11 27 U. B-2 mg/L 27 
BH119-13 110 mg/L 10 
BH119-15 110 mg/L 10 
BH119-17 77 mg/L 10 
BH119-19 100 mg/L 10 
BH 119-21 91 mg/L 10 
BH 119-23 82 mg/L 10 
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Table 16: Alkalinity, Total (as CaCOa) 

Sample ID Results Qualifiers Units MRL 
BH118-01 2.1 mg/L 1 
BH118-03 2.4 mg/L 1 
BH118-05 2.9 mg/L 1 
BH 118-07 3.1 mg/L 1 
BH 118-09 2.9 mg/L 1 
BH118-11 2.7 mg/L 1 
BH119-13 1 U,NA-12 mg/L 1 
BH119-15 1 • U,NA-12 mg/L 1 
BH119-17 1 U,NA-12 mg/L 1 
BH119-19 1 U,NA-12 mg/L 1 
BH119-21 1 U,NA-12 mg/L 1 
BH 119-23 1 U,NA-12 mg/L 1 

Table 17: Chloride 

Sample ID Results Qualifiers Units MRL 
BH 118-01 8.6 mg/L 0.1 
BH118-03 8.6 mg/L 0.1 
BH 118-05 8.6 mg/L 0.1 
BH 118-07 8.3 mg/L 0.1 
BH 118-09 8.2 mg/L 0.1 
BH118-11 8.5 mg/L 0.1 
BH119-13 11 mg/L 0.1 
BH119-15 12 mg/L 0.1 
BH119-17 11 mg/L 0.1 
BH119-19 11 mg/L 0.1 
BH119-21 11 mg/L 0.1 
BH 119-23 11 mg/L 0.1 

•A. 
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Table 18: Sulfate as SO4 

Sample ID Results Qualifiers Units MRL 

BH118-01 110 mg/L 0.1 
BH118-03 100 mg/L 0.1 
BH 118-05 99 mg/L 0.1 
BH 118-07 95 mg/L 0.1 
BH 118-09 93 mg/L 0.1 
BH118-11 95 mg/L 0.1 
BH119-13 520 mg/L 0.1 
BH119-15 490 mg/L 0.1 
BH119-17 470 mg/L 0.1 
BH119-19 470 mg/L 0.1 
BH119-21 410 mg/L 0.1 
BH119-23 380 mg/L 0.1 

Table 19: Total Dissolved Solids 

Report 

Sample ID Results Qualifiers Units MRL 
BH 118-01 210 H-4 mg/L 40 
BH 118-03 210 H-4 mg/L 40 
BH 118-05 210 H-4 mg/L 40 
BH 118-07 210 H-4 mg/L 40 
BH 118-09 200 H-4 mg/L 40 
BH118-11 190 H-4 mg/L 40 
BH119-13 810 H-4 mg/L 40 
BH119-15 730 H-4 mg/L 40 
BH119-17 710 H-4 mg/L 40 
BH119-19 700 H-4 mg/L 40 
BH119-21 620 H-4 mg/L 40 
BH 119-23 580 H-4 mg/L 40 

•SPttr-c'-'iySj 
'"Vvi.':',- .'•' '-;-V '••-
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Table 20; Total Suspended Solids 

Sample ID Results Qualifiers Units MRL 

BH118-01 91 H-4 mg/L 4 
BH118-03 100 H-4 mg/L 4 
BH118-05 85 H-4 mg/L 4 
BH118-07 99 H-4 mg/L 4 
BH118-09 87 H-4 mg/L 4 
BH118-11 100 H-4 mg/L 4 
BH119-13 20 H-4 mg/L 4 
BH119-15 22 H-4 mg/L 4 
BH119-17 21 H-4 mg/L 4 
BH119-19 21 H-4 mg/L 4 
BH 119-21 23 H-4 mg/L 4 
BH 119-23 23 H-4 mg/L 4 
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Table 21: Metals Minimum Reporting Limit 

MRL 
Anaiyte (pg/L) 

Aluminum 100 
Antimony 1 
Arsenic 1 
Barium 5 

Beryllium 3 
3 

Cadmium 5 
Calcium 250 

Chromium 5 
Cobalt 5 ! 
Copper 10 -

Iron 100 u 

Lead 1 : • • • y • - , 

Magnesium 250 : t ••••• 
Manganese 5 

Mercury 0 

Molybdenum 10 
Nickel 10 

Potassium 1,000 
Selenium 2 ' ' . Vt, 

Silver 5 
Sodium 1,000 • I'"" ; "'••• •' 

Strontium 5 
Thallium 1 ••• V---:-r •• " 

Tin 15 

Report 
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Table 22: Metal Data Qualifiers 

Sample Anaiyte Qualifiers 

BH119-14 Arsenic U 
BH119-16 Arsenic U 
BH119-18 Arsenic u 
BH119-20 Arsenic u 
BH119-22 Arsenic u 
BH 119-24 Arsenic u 
BH 118-02 Nickel u 
BH 118-04 Nickel u 
BH 118-06 Nickel u 
BH 118-08 Nickel u 
BH118-10 Nickel u 
BH118-12 Nickel u 
BH 118-08 Potassium u 
BH118-10 Potassium u 
BH118-12 Potassium u 
BH 118-02 Selenium u 
BH 118-04 Selenium u 
BH 118-06 Selenium u 
BH 118-08 Selenium u 
BH118-10 Selenium u 
BH118-12 Selenium u 
BH 119-14 Titanium u 
BH119-16 Titanium u 
BH119-18 Titanium u 
BH 119-20 Titanium u 
BH 119-22 Titanium u 
BH 119-24 Titanium u 
BH119-14 Vanadium u 
BH119-16 Vanadium u 
BH119-18 Vanadium u 
BH 119-20 Vanadium u 
BH119-22 Vanadium u 
BH 119-24 Vanadium u 

Sample Anaiyte Qualifiers 
BH118-02F Arsenic U 
BH118-04F Arsenic U 
BH118-06F Arsenic u 
BH118-08F Arsenic u 
BH118-10F Arsenic u 
BH118-12F Arsenic u 
BH119-14F Arsenic u 
BH119-16F Arsenic u 
BH119-18F Arsenic u 
BH119-20F Arsenic u 
BH119-22F Arsenic u 
BH119-24F Arsenic u 
BH118-02F Iron u 
BH118-06F Iron u 
BH118-08F Iron u 
BH 118-1 OF Iron u 
BH118-12F Iron u 
BH118-02F Lead u 
BH118-04F Lead u 
BH118-06F Lead u 
BH118-08F Lead u 
BH118-10F Lead u 
BH118-12F Lead u 
BH118-02F Nickel u 
BH118-04F Nickel u 
BH118-06F Nickel u 
BH118-08F Nickel u 
BH118-10F Nickel u 
BH118-12F Nickel u 
BH118-04F Potassium u 
BH118-06F Potassium u 
BH118-08F Potassium u 

t::'} 
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Table 23: Metal Data Qualifier (continued) 

13-0262 

Sample Analyte Qualifiers Sample Analyte Qualifiers 
BH118-10F Potassium U BH118-02 Copper J,QM-1 
BH118-12F Potassium U BH118-02 Zinc J,QM-1 
BH118-02F Selenium u BH118-08F Aluminum J,QR-1 
BH118-04F Selenium u BH118-02F Aluminum U,J,QR-1 
BH118-06F Selenium u BH118-04F Aluminum U,J,QR-1 
BH118-08F Selenium u BH118-06F Aluminum U,J,QR-1 
BH118-10F Selenium u BH118-10F Aluminum U.J,QR-1 
BH118-12F Selenium u BH118-12F Aluminum U,J,QR-1 

BH118-02F Titanium u 

• ' -'--f ••• . ' ' 

BH118-04F Titanium u 

• ' -'--f ••• . ' ' 

BH118-06F Titanium u 

• ' -'--f ••• . ' ' 

BH118-08F Titanium u 

• ' -'--f ••• . ' ' 

BH118-10F Titanium u 

• ' -'--f ••• . ' ' 

BH118-12F Titanium u 

• ' -'--f ••• . ' ' 

BH119-14F Titanium u 

• ' -'--f ••• . ' ' 

BH119-16F Titanium u 

• ' -'--f ••• . ' ' 

BH119-18F Titanium u 

• ' -'--f ••• . ' ' 

BH119-20F Titanium u 
• ' -'--f ••• . ' ' 

BH119-22F Titanium u 
• ' -'--f ••• . ' ' 

BH119-24F Titanium u 
• ' • / ''y '' V. ^ 

BH118-02F Vanadium u • • A:' -• 
BH118-04F Vanadium u '. • • > - ' " ^ 

^ -f- • • 

\ 1 « > - -.-••-...A 

^ ':x./ 

;. y;-...;, • •• 

BH118-06F Vanadium u '. • • > - ' " ^ 
^ -f- • • 

\ 1 « > - -.-••-...A 

^ ':x./ 

;. y;-...;, • •• 

BH118-08F Vanadium u 
'. • • > - ' " ^ 

^ -f- • • 

\ 1 « > - -.-••-...A 

^ ':x./ 

;. y;-...;, • •• 

BH118-10F Vanadium u 

'. • • > - ' " ^ 
^ -f- • • 

\ 1 « > - -.-••-...A 

^ ':x./ 

;. y;-...;, • •• 

BH118-12F Vanadium u 

'. • • > - ' " ^ 
^ -f- • • 

\ 1 « > - -.-••-...A 

^ ':x./ 

;. y;-...;, • •• 

BH119-14F Vanadium u 

'. • • > - ' " ^ 
^ -f- • • 

\ 1 « > - -.-••-...A 

^ ':x./ 

;. y;-...;, • •• 

BH119-16F Vanadium u 

'. • • > - ' " ^ 
^ -f- • • 

\ 1 « > - -.-••-...A 

^ ':x./ 

;. y;-...;, • •• 

BH119-18F Vanadium u 

'. • • > - ' " ^ 
^ -f- • • 

\ 1 « > - -.-••-...A 

^ ':x./ 

;. y;-...;, • •• 

BH119-20F Vanadium u 

'. • • > - ' " ^ 
^ -f- • • 

\ 1 « > - -.-••-...A 

^ ':x./ 

;. y;-...;, • •• 

BH119-22F Vanadium u 

'. • • > - ' " ^ 
^ -f- • • 

\ 1 « > - -.-••-...A 

^ ':x./ 

;. y;-...;, • •• 

BH119-24F Vanadium u 

'. • • > - ' " ^ 
^ -f- • • 

\ 1 « > - -.-••-...A 

^ ':x./ 

;. y;-...;, • •• 
BH118-02F Yttrium u 

'. • • > - ' " ^ 
^ -f- • • 

\ 1 « > - -.-••-...A 

^ ':x./ 

;. y;-...;, • •• 
BH118-04F Yttrium u 

'. • • > - ' " ^ 
^ -f- • • 

\ 1 « > - -.-••-...A 

^ ':x./ 

;. y;-...;, • •• 

BH118-06F Yttrium u 

'. • • > - ' " ^ 
^ -f- • • 

\ 1 « > - -.-••-...A 

^ ':x./ 

;. y;-...;, • •• 

BH118-08F Yttrium u 

'. • • > - ' " ^ 
^ -f- • • 

\ 1 « > - -.-••-...A 

^ ':x./ 

;. y;-...;, • •• 

BH118-10F Yttrium u 

'. • • > - ' " ^ 
^ -f- • • 

\ 1 « > - -.-••-...A 

^ ':x./ 

;. y;-...;, • •• 

BH118-12F Yttrium u 

'. • • > - ' " ^ 
^ -f- • • 

\ 1 « > - -.-••-...A 

^ ':x./ 

;. y;-...;, • •• 

Report Page 34 of 70 



I ; 

0 
3k» 

13-0262 

•'V: • 

Figure 12: Acidity 
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Figure 13: Chloride 
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Figure 14: Sulfate 

Figure 15: Alkalinity 
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Figure 16: Solids 
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Figure 17: Aluminum 
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Figure 18: Arsenic 
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Figure 19: Barium 
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Figure 20: Cadmium 

Calcium 
100,000 

80,000 

60,000 

40,000 

20,000 

0 

A 
* * A * A 

n 1*1 K rci _ 

r— 

^ IZJ 12J 121 H 

— , —-

J H 

1 ) 

21:36 21:43 21:50 21:57 22:04 22:12 

• BHllSTotal aBHllS Dissolved ABHligJotal X BH119 Dissolved 

Figure 21: Calcium 
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Figure 22: Cobalt 
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Figure 24: Iron 
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Figure 25: Lead 
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Figure 26: Magnesium 
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Figure 28: Nickel 
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Figure 29: Potassium 
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Figure 30: Selenium 
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Figure 31: Sodium 
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Figure 32: Strontium 
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Figure 33: Titanium 
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Figure 34: Vanadium 
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Figure 35: Yttrium 
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Figure 36: Zinc 

5.0 Quality Control 

Quality control procedures were used in the field to ensure that reliable data was 
obtained. Prior to sampling, deionized water was pumped through the ISCOs as sample 
blanks. Results from equipment blanks are listed in Table 24. At BH119, Cadmium, 
Manganese, and Zinc were present just above the MRL. Results from those analytes 
were much greater negating any concern of interference. 

All documents and records are maintained in accordance with SESD Operating 
Procedure for Control of Records (SESDPROC-002-R5, 2010). 

A 

Table 24: QC samples 

Sample ID Station Anaiyte Result Qualifier Units MRL 
QCBH118 BH118 Aluminum 100 U,J.QR-1 MQ/L 100 
QCBH119 BH119 Aluminum 100 U MQ/L 100 
QCBH118 BH118 Antimony 1 U MQ/L 1 
QCBH119 BH119 Antimony 1 U pg/L 1 
QCBH118 BH118 Arsenic 1 U MQ/L 1 
QCBH119 BH119 Arsenic 1 U MQ/L 1 
QCBH118 BH118 Barium 5 U pg/L 5 
QCBH119 BH119 Barium 5 U pg/L 5 
QCBH118 BH118 Beryllium 3 U pg/L 3 
QCBH119 BH119 Beryllium 3 U pg/L 3 
QCBH118 BH118 Cadmium 0.5 U pg/L 0.5 
QCBH119 BH119 Cadmium 0.65 pg/L 0.5 
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QCBH118 BH118 Calcium 250 U MQ/L 250 
QCBH119 BH119 Calcium 250 U pg/L 250 
QCBH118 BH118 Chromium 5 U pg/L 5 
QCBH119 BH119 Chromium 5 U pg/L 5 
QCBH118 BH118 Cobalt 5 U pg/L 5 
QCBH119 BH119 Cobalt 5 U pg/L 5 
QCBH118 BH118 Copper 10 U pg/L 10 
QCBH119 BH119 Copper 10 U pg/L 10 
QCBH118 BH118 Iron 100 U pg/L 100 
QCBH119 BH119 Iron 100 U pg/L 100 
QCBH118 BH118 Lead 1 U pg/L 1 
QCBH119 BH119 Lead 1 U pg/L 1 
QCBH118 BH118 Magnesium 250 U pg/L 250 
QCBH119 BH119 Magnesium 250 U pg/L 250 
QCBH118 BH118 Manganese 5 U pg/L 5 
QCBH119 BH119 Manganese 5.7 pg/L 5 
QCBH118 BH118 Mercury 0.1 U pg/L 0.1 
QCBH119 BH119 Mercury 0.1 U pg/L 0.1 
QCBH118 BH118 Molybdenum 10 U pg/L 10 
QCBH119 BH119 Molybdenum 10 U pg/L 10 
QCBH118 BH118 Nickel 10 U pg/L 10 
QCBH119 BH119 Nickel 10 U pg/L 10 
QCBH118 BH118 Potassium 1000 U pg/L 1000 
QCBH119 BH119 Potassium 1000 U pg/L 1000 
QCBH118 BH118 Selenium 2 U pg/L 2 
QCBH119 BH119 Selenium 2 U pg/L 2 
QCBH118 BH118 Silver 5 u pg/L 5 
QCBH119 BH119 Silver 5 u pg/L 5 
QCBH118 BH118 Sodium 1000 u pg/L 1000 
QCBH119 BH119 Sodium 1000 u pg/L 1000 
QCBH118 BH118 Strontium 5 u pg/L 5 
QCBH119 BH119 Strontium 5 u pg/L 5 
QCBH118 BH118 Thallium 1 u pg/L 1 
QCBH119 BH119 Thallium 1 u pg/L 1 
QCBH118 BH118 Tin 15 u pg/L 15 
QCBH119 BH119 Tin 15 u pg/L 15 
QCBH118 BH118 Titanium 5 u pg/L 5 
QCBH119 BH119 Titanium 5 u pg/L 5 
QCBH118 BH118 Vanadium 5 u pg/L 5 
QCBH119 BH119 Vanadium 5 u pg/L 5 
QCBH118 BH118 Yttrium 3 u pg/L 3 

; ':'f 

11 

Si 

I 

.•>. 'I. 
".'i'y.. • 
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QCBH119 BH119 Yttrium 3 U pg/L 3 
QCBH118 BH118 Zinc 10 U pg/L 10 
QCBH119 BH119 Zinc 15 pg/L 10 

6.0 Conclusions 

Results show an increased presence of metals, solids, sulfate, and chloride 
downstream of the spillway. Comparison to other unimpaired streams along with BH136 
in the area could help elucidate natural versus anthropomorphic causes of surface 
water conditions. Flow measurement at high stages would also be of use to verify 
hydrograph assumptions and calculation of loading rates. 
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System Report Page 1 of3 

Discharge Measurement Summary 
File Infonration 
RIeNatne 
Start Date and Time 

n81.118.WAD 
2013/03/20 09:36:25 

Syatem Infonmtloii 
Sensor Type Fbw/Tracker 
Serial # P161 
CPU Hnnwaie Version 2.3 
Software Ver 2 JO 
Mountino Ccnection 0:0% 

Date Generated: Mon Jul 8 2013 
SHeDetaHa 
Site Name 
Qperatorfsl 

Unto (1 ngMiUi 
Distance ft 
Velocity 
Area ft'^2 
Dischanie ds 

la) 

Summary 
Averaging Int. 
Start Edge 
Mean SNR 
Mean Temp 
Disch. Equation 

15 # Stations 
LEW Total Width 

27.3 dB Total Area 
48.48 "F Mean Depth 

Mid-Section Mean Velocity 
Total DIechenie 

17 
a400 
4.334 
0.516 
a0651 
0.2824 

Platliaiae UwcetlalB^ 

Accuracy 
Depth 
Vaodtv 
Width 
Method 
*a«tlons 
Otremn 

-MB. 
i.tm 
03% 
03% 
03% 
33« 
X0% 

_faa. 
13%, 

38.4« 
133* 
03* 

a3H 40.74» 

inr-iTi Lac •: .r; ,T: •• -.T' ifc'.i -."1 •; .Ti •! Vei OannMl NooMV Atee 1 
"load *9 

C 09-31 23( Nam 0.400 OA OAOt 0.0000 130 -0X033 0.0001 _0J 
t 0936 Z60 03 0.900 03 0160 •0.0033 1.00 •03m 33ols\ 
2 0937 33C OA 0.400 OA 0.160 OXfOt 130 0X636 OXllS 
3 09-31 33C OA 0.400 OA 0.160 0.04« 1.00 0X489 Ooo oxooel ~ 
4 09-3! 4.0C OA 0.400 OA 0.160 0.04S3 130 0X453 o!^ OX09ll 3: 
3 09-3S 43e OA o.40e OA 0.160 0.0630 1.00 0X630 o.m 0X12a 4.1 
( 09MC 5.0( OA 0.40C OA 0.160 03643 1.00 0X643 O3O0 OXrtK 4i 
7 09MC 53C OA 0.40C OA 0.160 0.11U 1.00 03119 0.200 0X224 7.1 
1 09M; 6M OA 330C OJI 1.400 0.0781 1.00 0X781 1.75(1 03366 48.' 
S 09rH 6.5t OA 0.40C OA O.160 0.0912 130 0X912 0.200 0X183 63 

It 09M3 7.0C 0.6 0.40C OA 0.160 0.09S1 1.00 0X951 0.200 0X190 6.7 
•ft 7.SC 0.6) 0.30C OA 0.12C 0.0522 1.00 0X522 0.150 0.0078 23 
BF*rrr-env 0.d 030C OA 0.120 0.067S 1X0 0X679 0.150 OXllH 33 
EEKX; 0.e 0.30C OA 0.120 0.0633 1X0 0X633 0.150 0X095 3.^ 

0.6 1 ozev 03 0.080 0.0052 1.00 aaas2 0300 0i0005 02 
•renrrr.toncT 0.6 ojoe OA 0.12C 0.006S 1.00 0X069 0.300 0X0211 0.7 ET?amiem7 Nonei 0.10C OA 0.000 O.OOOC 1.00 0X069 0.075 0X005 _2ii 
Rows in itdtes IndcUe a QC warning. See the QuaHty Control page of this report for more InfarmaScn. i 

% 

4 
u 

. .V 

-? 
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System Report Page 2 of3 

Discharge Measurement Summary 
File Information 
RIeName 
Start Date and Time 

il81.118.WAD 
2013/03^ 09:36:25 

Date Generated: Men lul 8 2013 
Site Details 
Site Name 
Qperatorfs) 

50 

£ 
I 30 

20 

# 

™ <s.0« 
tn 5.0-io.o« 
mm >10.0% 

6 7 
Location (ft) 

10 11 

0.1Z 

0.10 

I 0.08 
0.08 

P 0.04 

0.02 

0.00 A A 
6 7 

Location (ft) 
10 11 

0.0 
0.5 

LO 

1.5 

2.0 

2.5 
3.0 
3.5 

6 7 
|jOcatlan(ft) 

10 11 
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System Report Page 3 of3 

Jlscharqe Measurement Summary 
File InfomMtion 
RIeNaiiM 
Start Drte «nd "nme 

1181.118.WAD 
2013/03/20 09;36:25 

Date Generated: Morr Jul 8 2013 
SItBDeteli 
Site Name 
Operatortt) 

9.yiHYqHmt>i 

1 2. 
jwat_ 

14 9. 

0.( 
0.1 

High dtfrerences m beam SNR: 33.5,12.0 
ea«idBryQCisr=atr.p(ieeMebmin<leiY 

-

"i 

•• 

fUe://C:\Program Files (x86)\SonTck\FlowTrackei\Resources\Repoits\Suiiimaiy.htm 7/8/2013 
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System Report Page 1 of3 

Discharge Measurement Summary 
Flielnfomwtion 
File Name 
Start Data and Tane 

li9.WAD 
2013/03/20 10:10:32 

Site Details 
Ste Name 

Date Generated: Hon Jul 8 201: 

System Infonnation 
Sensor Type FlowTracfcer 
Serial # P161 
CPU Firmware Version 2.3 
Software Ver 2.30 
Mountinq Correction ac% 

(BieMiWnlla) 
Distance ft 
Velocity ft/s 
/Vea ft''2 
Discharoe ds 

Summary 
Averaging Int 
Start Edge 
MeanSNR 
Mean Temp 
Oisch. Equation 

IS # Stations 
l£W Total Width 

2&SdB Total Area 
48.66 °F Mean Depth 

Mid-Section Mean Velocity 
Total Pl»chatge 

21 
11.000 
&S74 
0.598 

0.0388 
-2^552 

Diechanie Uncaftehitt 
Catwonr ISO Strti 

Accuracy 1.0« 1.0% 
Deoth 0.6« 23% 
Velocity 2.2% 83% 
Width 0.2% 02% 
Method 3.2% 
#Stations 2.4% 
OyaraH 4.74« 8M 

ME 
ME 
ME 
ME 
ME 
ME 
ME 
ME 
ME 
ME 
EeEEEKEEi 
RpwilnlUlctlndkate u.a^sr33ou,a.y°a 

i 

—4 
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System Report Page 2 of3 
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Discharge Measurement Summary 
File Information 
RIe Name 
Start Date and Time 

119.WAD 
2013/03/20 10:10:32 

Date Generated: Hon Jul 8 2013 
Site Details 
Site Name 
Operatorts) 

0.15 

i 0.10 

0.05 
> 

0.00 t V A ^ 

6 7 8 9 
Location (ft) 

10 U 12 

5 6 7 8 
Location (ft) 

10 U 12 

• 

V ... •. • 
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System Report Page 3 of3 

Discharge Measurement Summary 
File InfoniMtion 
File Name 
Start Date and Tane 

119.WAD 
2013/03/20 10:10:32 

Date Generated: Men lul 8 2013 
SIteDetalla 
Site Name 
Qperatotts) 

Ouatv Control 
JL. Jes-

7JI 
lOUX 
10J( 

0^ 
_0£ 

0J6 
HM» ancle: 27 
HMrande: 177 
Hdinui«t>€rof«>to:2 

• • .4. • • •: t , 

•" < >. .-•iV, 
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Discharge Measurement Summary 
File Infoimatioii 
File Name 
Start Date and Tane 

136.136.ViMO 
2013/03^0 13 J1:CH 

SfteDebina 
Site Name 
^geratoi^|^__ 

Date Generated; Men Jul 8 2013 

System Infomietioii 
Sensor Type 
Serial# 
CPU Rimware Version 
Software Ver 
Mountinq Correction 

FtoalTracter 
P161 
2.3 
230 
ao« 

UnRs (BieMiUmta) 
Distance ft 
Velocity ft^ 
Area ft^2 
DiBdiarge ds 

Summary 
Averaging Int 
Start Edge 
Mean SNR' 
Mean Temp 
Disch. Equation 

15 # Stations 
LEW Total Width 

22.4 dB Total Area 
51.85'F Mean Depth 

Mid-Section Mean Velocity 
TetelDlachame 

16 
7.700 
2.719 
0353 
00620 
0.1687 

Plecliatoe Uwcerteliitv 
Oftwnf 

AooirasL 

«Statlona 

JSfi. 
ijim 
oje% 
2M 
0J« 
2.M 
3.1« 

-StiL. 
IMS 
4JO* 
aj% 
"53% 

ttRs 

I • II iH f mm II 
vm ' iii'jp 1.1 • 
0.0000 

0.6 
0.6 
0.6 

mrimkK'fsmify, 

KWretTME 

WaWV^iMEl 

WIESEsl 

0.6 
a6 
o.e 

0.6 
0# 
OA 

_S£ 
Jsss 

0.500 
.osw 

0350 
_0^ 
_a^ 

OA 
OA 
0.6 
0.6 
03 

0.1» 
0.240 
0300 
0.200 

ft2oe 
o.tso 
0300 
0300 

0.140 
_0i2! 
.OOK ° q »•«« 

•0.0079 
0.0417 
0.0154 
0.0069 
0.0131 
0.0350 
0.0351 
0.1171 
O.IOTO 
0.120t 
0.1447 
0.1509 
0-0453 

1.0C 
7.00 

-LfiS 
1.00 
1.00 

JS 
JM 

1.00 
1.01 
lUX 

1.00 

1.0( 

OTXXK 
•00079 
0.0417 
0-0154 
0.0069 
0.0131 
0.0356 

01171 
0.1B7( 
0.120< 
0.144 
0.1509 
0-0453 

•00707 

0.0000 
•00071 

O.OOB3 
0-0046 
0-0014 
0,0020 
0.0063 

OOlSB 
0.0327 
0.0271 
0-0363 21.4 
0.0264 
0-0060 

•0.0079 
j^_OjOOO( 

Rows in ltdio Indcale a QC «»aming. See Ow C^ty CantraT page of Ihb^r^ort for mote inlbnnnOon. 

5^Si 
0.0 

-IJ 
4.i 

-M. 
_0A 

1.; 
IS 
-M 

9.4 
19.4 
16.1 

•J.7 
o-'wwl OXI 

•••"•J 

' .v^.-
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System Rq>oit Page 2 of 3 
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Discharge Measurement Summary Date Generated: Men Jul 8 2013 
File Information 
RIe Name 136.136.WAD 
Start Date and Time 2013/03/20 13.-01 ;04 

SttoDetaia 
Site Name 
Ooeratcrts) 

£ 
I 

a 

™ <5.0% 

03 5.0-10.0% 

H >10.0% 

4 5 6 7 
Location (ft) 

5 6 7 
Location (ft) 

0.0 
0.1 

0.2 

aa 
0.4 

0.5 

0.6 

Location (ft) 
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Discharge Measurement Summary Date Generated: Hon Jul 8 2013 

File Information 
RIe Name 
Start Date and Time 

136.136.WA0 
2013/03/2013:01:W 

SIteDetaib 
Site Name 
Operatoifs) 

OuaMtir Control 
St 

_isa 
6.00 

630 
930 

SfcPee 
0.6 

0.( 

SNR (34.21 It dlflOoS from trclcil SWR (22.6) 
HiiRi angle: -71 
Boundary QC it Fair; poolile boundary Inwftrenee 
HWi angle: -30 

angle: 16S 
SNR (11.8) is afferent from typical SNR (22.4) 
BoiiKlaryy a Wr; potable boundary interference 

•>e 

,AA,r'- A-.f 'A.A 

, i', • • • • ' 

;:A A'AAM.''' 

SUA,: : AA• ̂ : .-A -1-W 

. AH,--.A- AAw' 
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Additional Flow Measurements 

4/23/2013 

4/30/2013 

Station 
Flow 
(cfs) 

Mean Velocity 
(fps) 

Total Area 
(ft2) 

BH118US 0.022 0.01 2.2 
BH118 0.04 0.006 6.67 
BH118DS 0.038 0.04 3.5 
BH119US 0.151 0.02 9.72 
BH119DS 0.048 0.01 7 
BH136 US 0.033 0 7.6 
BH136 0.017 0.01 2.2 
BH136 DS 0.03 0 5.9 

.•-1 

i 

Station 
Flow 
(cfs) 

Mean Velocity 
(fps) 

Total Area 
(ft2) 

1 
BH118 5.125 1.6 6.6 

• • -vi • 

5/8/2013 
• V-/ _ 

Station 
Flow 
(cfs) 

Mean Velocity 
(fps) 

Total Area 
(ft2) 

* 

BH118 0.108 0.05 2.1 > ' 
BH119 0.104 .02 4.6 
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BHU8 3/20/2013 Bearing »269degrees North 
Cross-Section (XS) Survey of Unnamed Tributary, Baritt Hill 113, Project N13-0262 
Station Northing(N) Easting(E) EievationiZ) Remarks 

GPS: N ^3'S^636 W0SM7.696i 28 ft 

Hit SO(fl.j RodHt.s6.47ft. 
BS 33.1X -0.03 1X1.96 Backsight to set up instrument for FC-IX 83*32^ 3S9>S6S(r 33.315 Instrument Hts4.68 ft. 

IX -20.47 204 10X.66 Upper Right Bank of Cross-Section (XSj Occupied Points N = 0.0 

101 -7.61 2.95 1X0.225 Upper Right Bank Es0.0 

102 5.515 4.71 999.56 Upper Right Bank ZslXO.0 

IX 7.x 4.81 998.01 Md-Right Bank BeginXS@1030 

104 8.77 3.225 995.67 REW End XSe 1120 

IX 12.19 3.865 995.495 Thalweg Begin LP 9 1125 

IX 15.49 4.565 995.83 LeftStreambed Bottom End LP © U45 

107 19.x 4.52 996.015 LEW SO s surface distance from Total Station (TS) in feet 

IX 21.48 0635 996.33 Left Bonk Ridce Vs vertical angle 

IX 25.455 a34 999.85 Left Bank near small Beecti Tree MR s Koriaental mtum angle 

110 27.965 9.695 1X187 Left Benk Top of Bank 277«02'5Cr 18-S5*35- 29.72 MCFsTS 

ItuAnall Profile (LP) of 1 HNJsPrism 
111 20.195 -47.91 995.77 Upstream Thalweg Longitudinal Profile (LP) 267'ir45' 292*51*25" 52055 
112 24.995 -46.52 99626 L£W Upstream Longitudinal Profile 267'53-15" 298*W50" 52845 
113 18.71 -40.75 995.78 Upstream Thalweg Longitudinal Profile 266*53'55- 294*39'45" 44.9X 
114 22255 -40.1 99625 LEW (^stream Longitudinal Profile 2S7'33'15" 294'01'45" 45.9 
115 128SS -2925 9X.S95 Upstream Thalweg Longitudinal Profile 258'39'is'" asi«3aas- 13.29 - • , 
115 2a4 -1.19 9961 LEW Upstream Longitudinal Profile 264'06'40" a56'M'20'' 20.545 , . . . 
117 4.8X 6216 994.S4S Downstream Thalweg Longitudinal Profile 266'34*50' SS'SOIS" 6246 
118 a525 X.66 995.225 LEW Downstream Longitudinal Profile 263'33'20' 84*39*00" X.X 

3/2Q/2013 Beering s 153 degrees North GPS: N 33'52.547W08M7.871±38ft. 
Cross-Section (XS) Survey of Unnamed Tributwy, Barite Hill lift Project #18-0262 
Station NorthinfjN) Easting(E) Efevatlon(Z} Remarks SO (ft.) Rod Ht-6.47 ft. 

BS -28.595 17.62 1XL115 Backsighttosetup instrumantfor FC-120 86<B*3S" 148*21*3(r 33.665 Instrument Ht.s5.X ft. 

IX -45.36 •0.41 1X1.89 Upper Right Bank of Cross-Section (XS)/shelf 273*5715" 180*31X6" 45.465 Occupied Points N > 60 

101 -228X 2X5 10X.94 Upper Right Bank EsO.0 

102 -M.6B 0.79 10X.2S5 Upper Right Bank/Floodplaill ZslOXJ) 

103 •6.88 0.18 1000.25 Edge of Right Bank Begin XS © 12X 
104 5.25 0.23S 998.94 Edge of Right Bank End XS© 1250 

105 6.57 CIS 997 25 REW Begin LP ©1255 

IX 657S 0.19 996S55 Right Streambed Bottom End LP © 1315 
107 8.675 0.13 996.5X Right StrcamlMd Bottom SO « surface distarKO from Total Station (TS) In laet 
108 10.89 0.34 996.545 Thalweg Vs vertical angle 

IX 13.62S 0.16 996285 Uft Strearr>bed Bottom HR s horizontal return anftc 

110 16.89 0.3X 997.015 Left Streambed Edge MCF/DMl/HNJ»TS 

111 1691 0.275 997.25 LEW HNJ/SHBs Priam 

112 19.12 0.82 999.XS Left Top of Bank 

113 29.895 2715 1X2685 LeftFloodplain 

114 39.88 1.43 1X3.22 Uft Floodplain 27frl7V 002*XrOS' •400 
longitudinal Profile of Unnanwd Trlbutaiy, Barite Hill 119. Project #19-0262 

115 19.585 •726 997.25 Upstream LEW Longitudinal Profile (LP) 268*4810^ 285'X'45" 75.21 
116 12455 -69.815 996.93 Thalweg Upstream LongitudifMl Profile 268'28'10- 279-19'l(r 70775 
117 16.94 -S226S X7.21 Upstream LEW Longitudinal Profile 268*1735- 288*irX' 54.015 
111 14.925 -S24S 99602S Thalweg Upstream Ungitudinal Profile jST-OffdS- 286*10'4S" 53.645 
119 6175 64.31 X7.23 Downstream LEW Ungitudinal Profile 268*35-20-* 84'30*55- 64.625 
120 244 56.x 996.22 Thalweg Downstream Longitudinal Profile 267*2315- 88*33'i0' 57.XS 

V • • 

* 

•v '-i: 
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BH136 3/2(yi013 6«snn8> 108 dMr««s North 
CroM-Sectlon (XS) Survey of Unnamed Tributwy, Barite Hill 136^ Project 813-0Z6Z 
SUtion Northing (N) Easting (E) £ltvBtjon(Z) Remarks 

GPS: N S3<S2.001 WD82*l&2Mt40ft. 

m so (ft) RodHt.tSSft 
BS •5.65 15.12 100328 8a€ksiihttosetupinstrumtntforF0120,lBTott:74^S^ a30'29'2(r 187SS lnstrumtntHt.«S.33ft. 

200 •16.86 •0.42 1003.265 Top Uft Bank Occupied Points N.ao 
101 •8.865 -a 16 1003-27 Left Bank Edec gsao 
102 •6.006 0.255 100229 Left Bank, Break in Slope i ; Z«1000.0 \ 1 

103 0.82 3.815 999.605 LEW J Begin XS 91400 i " 

104 4.565 543S 999.42 Left Streambed Bottom 1 End XS 9 1435 I 

105 6.42S 3.455 999.12 Uft Streambed Bottom Begin LP 91435 •""" 1 • 
106 7.33 3.53 999.01 Thaiwei EndLP^USS ! 
107 9.03 3.43S 999.145 Right Streambed Bottom i SO s surface distance fromTotet Station rT3) In 

108 U.3GS 3.855 999.67 Right Channel Bottom Edge 1 Vsverticel angle 1 
109 11.37 3.66 999.71 REW HR s horizorrtal return et me ] 
110 12.075 3.695 100L005 Right Top of Channel (Lower) MCF/DMl/HNJ«TS 1 [ . 

lU 14.74 3.105 1001.98 RightTopof Channel (Upper) HNJ/OML: Prism -
U2 18.6 2.96 1003.145 RightTopofChannel (Upper) 

113 24.86 L765 100305 Right Top of Channel (Upper) 

114 9297 3.36 1003845 Right Top of Channel (Upper) 27841-25" 005'49'20" 35^525 

tt 1 1
 

1
 

1
 

115 16.71 48.655 1000.085 Upstream REW Ungitudina! Profite (LP) 271'271(r 71'02'40- 51.46S" 

116 12.^ 48.38 999.685 Thalweg Upstream Longitudinal Profile 271^1220" 7S'21'S(r so.oir 
U7 14.05S 26.22 999.685 Upstream REWUngitudinal Profile 271'44'3(r 61'48'25* 29.76, 

118 10.94 21.525 998945 Thalweg Upstream Longitudinal Profile 270'2315" 63K)3'45" 24.14S; ^ ^ 
119 9.115 •60.345 998.555 Downstream REW Longitudinal Profile 269^715" 278*35'3(r SLoi 
120 9.455 •57.33 998.315 Thalweg Downstream Longitudinal Profite 26^32"25- 279'iy45" 58.1ll 
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Appendix C: Rating Curve Data 
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Report 

Dtpth 
(ft) 

Q 

(cfs) 
Depth 

(ft) 
Q 

(cfs) 
Depth 

(ft) 
Q 

(e(s> 
Dtpth 

(ft) Q(c(4) 
Depth 

(ft) Q(e(») 

0.1 0.01 2 10.33 3.85 40.52 5.65 78.29 7.6 211.92 

0.15 0.02 2.05 10.80 3.9 41.76 5.7 80.28 7.65 217.01 

0.175 0.03 2.1 11.28 3.95 43.01 5.75 82.34 7.7 222.19 

0.2 0.04 2.15 11.76 4 44.29 5.8 84.47 7.75 227.47 

0.25 0.08 2.2 12.26 4.065 45.97 5.85 86.67 7.8 232.84 

0.3 0.12 2.25 12.77 4.1 46.10 5.9 88.94 7.85 238.30 

0.335 0.16 2.3 13.28 4.15 46.36 5.95 91.29 7.9 243.86 

0.35 0.20 2.35 13.80 4.2 46.71 6 93.70 7.95 249.51 

0.4 0.33 2.4 14.33 4.25 47.15 6.05 96.19 8 255.26 

0.45 0.49 2.45 14.88 4.3 47.66 6.1 98.75 8.05 261.11 

0.52 0.76 2.5 15.42 4.35 48.24 6.15 101.38 8.1 267.06 

0.6 1.04 2.515 15.59 4.355 48.30 6.2 104.08 8.15 273.10 

0.65 1.23 2.55 16.00 4.4 48.86 6.25 106.86 8.2 279.24 

0.7 1.43 2.6 16.59 4.45 49.54 6.3 109.71 8.25 285.48 

0.75 1.64 2.65 17.19 4.5 50.28 6.35 112.64 8.3 291.82 

0.8 1.87 2.7 17.80 4.55 51.08 6.4 115.64 8.35 298.27 

0.85 2.11 2.75 18.42 4.6 51.94 6.45 118.72 8.4 304.81 

0.9 2.35 2.8 19.05 4.65 52.85 6.5 121.87 

0.95 2.61 2.835 19.24 4.7 53.82 6.55 125.11 

1 2.88 2.85 19.50 4.73 54.42 6.6 128.41 

1.05 3.16 2.9 20.38 4.75 54.66 6.65 131.80 

1.1 3.45 2.95 21.29 4.8 55.31 6.7 135.27 

1.15 3.75 3 22.21 4.85 56.06 6.75 138.82 

1.2 4.06 3.05 23.15 4.9 56.89 6.8 142.44 

1.25 4.38 3.1 24.10 4.95 57.80 6.85 146.15 

1.3 4.71 3.15 25.07 5 58.79 6.9 149.94 

1.35 5.05 3.2 26.06 5.05 59.85 6.95 153.81 

1.4 5.40 3.25 27.07 5.1 60.99 7 157.77 

1.45 5.76 3.3 28.09 5.15 62.21 7.05 161.80 

1.5 6.13 3.35 29.14 5.165 62.59 7.1 165.92 

1.55 6.51 3.4 30.19 5.2 63.50 7.15 170.13 

1.6 6.90 3.45 31.27 5.25 64.86 7.2 174.42 

1.65 7.29 3.5 32.37 5.3 66.30 7.25 178.80 

1.7 7.70 3.55 33.48 5.35 67.80 7.3 183.27 

1.75 8.12 3.6 34.61 5.4 69.37 7.35 187.82 

1.8 8.54 3.65 35.76 5.45 71.02 7.4 192.46 

1.85 8.97 3.7 36.92 5.5 72.73 7.45 197.19 

1.9 9.42 3.75 38.10 5.55 74.51 7.5 202.01 

1.95 9.87 3.8 39.30 5.6 76.37 7.55 206.92 
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Depth 
(ft) 

Q 
(cfs) 

Depth 
(ft) 

Q 
(cfs) 

Depth 
(ft) 

Q 
(cfs) 

Depth 
(ft) Q(cfs) 

0 0.000 1.75 1.20 3.75 5.44 5.75 20.12 

0.05 0.000 1.8 1.28 3.8 5.59 5.8 20.77 

0.1 0.001 1.85 1.36 3.85 5.74 5.85 21.43 

0.15 0.003 1.9 1.45 3.9 5.91 5.9 22.11 

0.2 0.006 1.95 1.53 3.98 6.20 5.95 22.81 

0.22 0.013 2 1.62 4 6.33 6 23.52 

0.25 0.000 2.05 1.71 4.05 6.57 6.05 24.26 

0.26 0.000 2.15 1.89 4.1 6.81 6.1 25.01 

0.27 0.000 2.2 1.98 4.15 7.07 6.15 25.78 

0.3 0.000 2.25 2.08 4.2 7.33 6.2 26.58 

0.35 0.003 2.3 2.18 4.25 7.60 6.25 27.39 

0.4 0.010 2.35 2.28 4.3 7.89 6.3 28.22 

0.45 0.020 2.4 2.38 4.35 8.18 6.35 29.07 

0.5 0.032 2.45 2.48 4.4 8.48 6.4 29.94 

0.55 0.047 2.5 2.59 4.45 8.79 6.45 30.83 

0.6 0.064 2.55 2.70 4.5 9.12 6.5 31.74 

0.65 0.08 2.6 2.81 4.55 9.45 6.55 32.68 

0.7 0.10 2.7 2.99 4.6 9.79 6.6 33.63 

0.73 0.12 2.75 3.06 4.7 10.44 6.65 34.61 

0.75 0.13 2.8 3.13 4.75 10.75 6.7 35.60 

0.8 0.15 2.85 3.21 4.8 11.07 6.75 36.62 

0.85 0.18 2.9 3.30 4.85 11.40 6.8 37.66 

0.9 0.21 2.95 3.39 4.9 11.75 6.85 38.72 

0.95 0.25 3 3.48 4.95 12.12 6.9 39.80 

1 0.28 3.05 3.58 5 12.50 7 42.03 

1.05 0.33 3.1 3.68 5.05 12.89 7.5 54.57 

1.1 0.38 3.15 3.79 5.1 13.31 8 69.54 

1.15 0.43 3.2 3.91 5.15 13.73 8.5 87.13 

1.2 0.48 3.25 4.03 5.2 14.18 9 107.51 

1.25 0.53 3.3 4.15 5.25 14.64 9.5 130.86 

1.3 0.59 3.35 4.28 5.3 15.11 10 157.33 

1.35 0.65 3.4 4.41 5.35 15.60 10.5 187.09 

1.4 0.71 3.45 4.55 5.4 16.11 11 220.31 

1.45 0.78 3.5 4.69 5.45 16.63 11.5 257.12 

1.5 0.84 3.55 4.84 5.5 17.17 12 297.70 

1.55 0.91 3.6 5.00 5.55 17.73 12.5 342.17 

1.6 0.98 3.65 5.16 5.6 18.30 13 390.70 

1.65 1.05 3.67 5.22 5.65 18.89 13.5 443.41 

1.7 1.13 3.7 5.30 5.7 19.50 14 500.46 
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BH136 
Depth 

(ft) 
Q 

(cfs) 
Depth 

(ft) 
Q 

(ef$) 
Depth 

(ft) Q(cfs) 
Depth 

(ft) 
Q 

(cfs) 
Depth 

(ft) Q|efs) 
Depth 

(ft) Q(efs) 
Depth 

(ft) Q(efs) 

0.05 0.000 1.85 1.93 3.8 8.90 5.7 22.79 7.65 56.64 9.6 115.38 11.55 204.53 

0.1 0.001 1.9 2.05 3.85 9.16 5.75 23.39 7.7 57.81 9.65 117.26 11.6 207.26 

0.11 0.002 1.95 2.16 3.9 9.44 5.8 24.01 7.75 59.00 9.7 119.17 11.65 210.02 

0.135 0.003 2 2.28 3.95 9.71 5.85 24.64 7.8 60.20 9.75 121.09 11.7 212.79 

0.15 0.004 2.05 2.40 4 10.00 5.9 25.29 7.85 61.42 9.8 123.03 11.75 215.60 

0.2 0.009 2.1 2.51 4.04 10.23 5.95 25.94 7.9 62.66 9.85 125.00 11.8 218.42 

0.25 0.015 2.15 2.64 4.1 10.58 6 26.61 7.95 63.91 9.9 126.98 11.85 221.27 

0.3 0.023 2.2 2.76 4.15 10.55 6.05 27.29 8 65.18 9.95 128.99 11.9 224.15 

0.35 0.033 2.25 2.89 4.2 9.94 6.1 27.99 8.05 66.47 10 131.01 11.95 227.04 

0.4 0.046 2.3 3.02 4.25 10.22 6.15 28.70 8.1 67.78 10.05 133.06 12 229.97 

0.41 0.048 2.35 3.16 4.26 10.33 6.2 29.42 8.15 69.10 10.1 135.13 12.05 232.91 

0.45 0.059 2.4 3.30 4.3 10.50 6.25 30.16 8.2 70.44 10.15 137.22 12.1 235.88 

0.5 0.075 2.45 3.44 4.35 10.80 6.3 30.91 8.25 71.80 10.2 139.33 12.15 238.87 

0.55 0.094 2.5 3.59 4.4 11.10 6.35 31.67 8.3 73.17 10.25 141.46 12.2 241.89 

0.6 0.12 2.55 3.74 4.45 11.42 6.4 32.45 8.35 74.56 10.3 143.61 12.25 244.94 

0.66 0.15 2.6 3.90 4.5 11.74 6.45 33.24 8.4 75.97 10.35 145.78 12.3 248.00 

0.7 0.17 2.65 4.06 4.55 12.08 6.5 34.04 8.45 77.40 10.4 147.98 12.35 251.09 

0.75 0.22 2.7 4.22 4.6 12.43 6.55 34.86 8.5 78.85 10.45 150.19 12.4 254.21 

0.8 0.26 2.75 4.39 4.65 12.78 6.6 35.69 8.55 80.31 10.5 152.43 12.45 257.35 

0.85 0.31 2.8 4.56 4.7 13.15 6.65 36.54 8.6 81.79 10.55 154.69 12.5 260.52 

0.9 0.36 2.85 4.74 4.75 13.52 6.7 37.40 8.65 83.29 10.6 156.97 12.55 263.71 

0.95 0.41 2.9 4.92 4.8 13.91 6.75 38.28 8.7 84.81 10.65 159.27 12.6 266.93 

1 0.47 2.95 5.10 4.85 14.31 6.8 39.17 8.75 86.35 10.7 161.59 12.65 270.17 

1.05 0.53 3 5.29 4.9 14.72 6.85 40.07 8.8 87.90 10.75 163.94 12.7 273.43 

1.1 0.60 3.05 5.48 4.95 15.14 6.9 40.99 8.85 89.48 10.8 166.31 12.75 276.72 

1.15 0.67 3.1 5.68 5 15.57 6.95 41.93 8.9 91.07 10.85 168.70 12.8 280.04 

1.2 0.74 3.15 5.87 5.05 16.01 7 42.88 8.95 92.68 10.9 171.11 12.85 283.38 

1.25 0.81 3.2 6.08 5.1 16.46 7.05 43.84 9 94.31 10.95 173.55 12.9 286.75 

1.3 0.89 3.25 6.29 5.15 16.92 7.1 44.82 9.05 95.96 11 176.00 12.95 290.14 

1.35 0.97 3.3 6.50 5.2 17.40 7.15 45.82 9.1 97.63 11.05 178.48 13 293.56 

1.4 1.05 3.35 6.72 5.25 17.88 7.2 46.83 9.15 99.32 11.1 180.98 13.05 297.01 

1.45 1.14 3.4 6.94 5.3 18.38 7.25 47.86 9.2 101.02 11.15 183.51 13.1 300.48 

1.5 1.23 3.45 7.17 5.35 18.89 7.3 48.90 9.25 102.75 11.2 186.06 13.15 303.97 

1.55 1.32 3.5 7.40 5.4 19.41 7.35 49.96 9.3 104.49 11.25 188.63 13.2 307.49 

1.6 1.41 3.55 7.64 5.45 19.94 7.4 51.03 9.35 106.26 11.3 191.22 13.25 311.04 

1.65 1.51 3.6 7.88 5.5 20.49 7.45 52.12 9.4 108.04 11.35 193.83 13.3 314.61 

1.7 1.61 3.65 8.12 5.55 21.05 7.5 53.23 9.45 109.85 11.4 196.47 13.35 318.21 

1.75 1.72 3.7 8.38 5.6 21.61 7.55 54.35 9.5 111.67 11.45 199.14 13.4 321.84 

1.8 1.82 3.75 8.63 5.65 22.20 7.6 55.49 9.55 113.51 11.5 201.82 13.45 325.49 
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D*t« 
Stage 

(ft) Date 
stage 
(ft) Date 

stage 
(ft) Date 

Stage 
(ft) 

5/4/2013 0:16 1.153 5/4/2013 19:10 1.268 5/5/2013 18:10 2.199 5/6/2013 21:10 1.986 

5/4/2013 0:32 1.151 5/4/2013 20:10 1.312 5/5/2013 18:11 2.199 5/6/2013 22:06 1.99 

5/4/2013 1:16 1.151 5/4/2013 20:10 1.313 5/5/2013 19:10 2.17 5/6/2013 22:29 1.99 

5/4/2013 2:01 1.151 5/4/2013 21:10 1.4 5/5/2013 20:09 2.147 5/6/2013 22:58 1.991 

5/4/2013 2:58 1.152 5/4/2013 21:10 1.402 5/5/2013 21:09 2.128 5/6/2013 23:14 1.991 

5/4/2013 3:00 1.151 5/4/2013 22:10 1.551 5/5/2013 22:09 2.114 5/6/2013 23:36 1.99 

5/4/2013 3:10 1.151 5/4/2013 22:10 1.554 5/5/2013 23:10 2.102 5/7/2013 0:18 1.99 

5/4/2013 3:44 1.151 5/4/2013 22:10 1.554 5/6/2013 0:08 2.092 5/7/20130:42 1.989 

5/4/20134:22 1.151 5/4/2013 23:10 1.712 5/6/2013 1:08 2.084 5/7/2013 1:11 1.99 

5/4/2013 4:50 1.153 5/4/2013 23:10 1.712 5/6/2013 2:10 2.076 5/7/2013 1:27 1.988 

5/4/2013 5:11 1.153 5/4/2013 23:10 1.715 5/6/2013 3:10 2.071 5/7/2013 2:42 1.988 

5/4/2013 6:07 1.152 5/5/2013 0:10 1.938 5/6/2013 4:10 2.063 5/7/2013 2:53 1.985 

5/4/2013 6:10 1.153 5/5/2013 1:10 2.061 5/6/2013 5:00 2.057 5/7/2013 3:10 1.985 

5/4/2013 6:38 1.151 5/5/2013 2:10 2.405 5/6/2013 6:08 2.052 5/7/2013 4:05 1.983 

5/4/2013 7:10 1.151 5/5/2013 3:10 2.471 5/6/2013 6:59 2.048 5/7/2013 4:21 1.984 

5/4/2013 7:21 1.152 5/5/2013 3:45 2.596 5/6/2013 7:10 2.048 5/7/2013 4:53 1.981 

5/4/2013 8:11 1.151 5/5/2013 3:54 2.466 5/6/2013 8:09 2.04 5/7/2013 5:18 1.981 

5/4/2013 9:06 1.152 5/5/2013 4:11 2.485 5/6/2013 9:10 2.036 5/7/2013 6:09 1.979 

5/4/2013 9:10 1.151 5/5/2013 4:41 2.502 5/6/2013 10:08 2.028 5/7/2013 6:14 1.979 

5/4/2013 10:05 1.152 5/5/2013 5:10 2.486 5/6/2013 10:34 2.028 5/7/2013 6:20 1.98 

5/4/2013 10:18 1.152 5/5/2013 6:10 2.359 5/6/2013 11:10 2.021 5/7/2013 7:33 1.979 

5/4/2013 11:00 1.151 5/5/2013 7:10 2.226 5/6/2013 12:05 2.012 5/7/2013 8:07 1.978 

5/4/2013 11:13 1.151 5/5/2013 8:09 2.155 5/6/2013 12:20 2.014 5/7/2013 8:35 1.976 

5/4/2013 12:03 1.151 5/5/2013 8:23 2.15 5/6/2013 13:07 2.006 5/7/2013 9:12 1.976 

5/4/2013 12:11 1.151 5/5/2013 9:10 2.285 5/6/2013 13:19 2.008 5/7/2013 10:07 1.971 

5/4/2013 12:48 1.15 5/5/2013 9:10 2.29 5/6/2013 14:04 2.001 5/7/201311:10 1.933 

5/4/2013 13:10 1.151 5/5/2013 10:10 2.551 5/6/2013 15:10 1.995 5/7/2013 12:05 1.916 

5/4/2013 14:06 1.168 5/5/2013 10:30 2.594 5/6/2013 15:34 1.991 5/7/2013 13:10 1.91 

5/4/2013 14:10 1.168 5/5/2013 11:10 2.501 5/6/2013 16:11 1.991 5/7/2013 14:03 1.901 

5/4/2013 15:08 1.178 5/5/2013 11:39 2.503 5/6/2013 17:07 1.945 5/7/2013 14:57 1.891 

5/4/2013 15:10 1.178 5/5/2013 12:10 2.449 5/6/2013 17:11 1.945 5/7/2013 15:14 1.891 

5/4/2013 16:10 1.199 5/5/2013 12:20 2.439 5/6/2013 18:02 1.941 5/7/2013 16:10 1.71 

5/4/2013 16:10 1.199 5/5/2013 12:59 2.464 5/6/2013 18:10 1.941 5/7/2013 17:10 1.556 

5/4/2013 17:05 1.219 5/5/2013 13:10 2.46 5/6/2013 19:02 1.938 5/7/2013 18:10 1.481 

5/4/2013 17:10 1.22 5/5/2013 14:10 2.404 5/6/2013 19:11 1.938 5/7/2013 19:10 1.436 

5/4/2013 18:10 1.241 5/5/2013 15:10 2.337 5/6/2013 20:00 1.934 5/7/2013 20:10 1.41 

5/4/2013 18:10 1.241 5/5/2013 16:10 2.281 5/6/2013 20:11 1.935 5/7/2013 21:08 1.395 

5/4/2013 19:09 1.268 5/5/2013 17:10 2.236 5/6/2013 21:08 1.986 
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